Introduction. Low birth weight (LBW) is considered a general indicator of health because it is related to complications in the life of a newborn infant and is one of the leading causes of infant mortality. It is a multifactorial indicator, and its determinants include socioeconomic factors. Objective. To assess the impact of economic inequality on the prevalence of LBW by quantifying its differential effect by maternal age, level of maternal education, and level of care. Population and methods. Epidemiological, cross-sectional study that analyzed all births occurred in Argentina between 2001 and 2013 based on data provided by the National Registry of births, corresponding to the Health Statistics and Information Department. The temporal variation in the prevalence of LBW newborn infants (< 2500 grams) and its relation to demographic and socioeconomic indicators were studied. Its association was assessed using logistic regression models. Results. A total of 9 001 960 births were included. The prevalence of LBW newborn infants during the 2001 economic crisis increased -6% in 2002 and 7% in 2003-The impact was heterogeneous and higher on public hospitals ([PR] = 1.03) and adolescent mothers (PR = 1.07), but no impact was observed on a low level of maternal education (PR= 0.99). Conclusions. The impact of socioeconomic inequality on the prevalence of LBW was significant and heterogeneous, especially on public hospitals and mothers at the extremes of maternal age.
INTRODUCTION
According to the World Health Organization, low birth weight (LBW) is the most important index to predict infant mortality, especially, neonatal mortality. The relation between LBW and several post-natal complications has been studied, such as acute respiratory infection and diarrhea in the first year of life, and neurological disorders and intellectual deficit, metabolic syndrome, diabetes, among others, in adult life. 1, 2 L B W i s t h e r e s u l t o f f e t a l (intrauterine) growth restriction and/or a short gestational period. Therefore, LBW newborn infants m a y b e t e r m i n f a n t s w i t h l o w birth weight for gestational age or preterm infants with adequate birth weight for gestational age. LBW is multifactorial and its determinants include psychosocial stress, 3 smoking, 4 malnutrition, anemia 5, 6 and extreme maternal age. 2 There is ample bibliography establishing a relation between adverse socioeconomic conditions and unfavorable reproductive health outcomes. [7] [8] [9] [10] Adverse socioeconomic conditions account for complex challenges. For example, economic crises, that typically involve a rise in poverty and unemployment. Crises have consequences on the population at large, and their effects differ considerably among social sectors and affect education, nutrition, and self-care individually.
A renowned economic crisis took place in Argentina by the end of 2001. It led to poverty levels affecting 54% of the population, destitution levels that reached 25%, and unemployment, which rose to almost 26%; this resulted in a socioeconomic inequality with the worst income distribution in the past 30 years. 11 Specifically in relation to health, it increased stress, emerging diseases, and mortality. 12 The working hypothesis is that there should be an association between the economic crisis of 2001, as The population prevalence of LBW newborn infants was estimated, and Pearson's correlation was calculated using the corresponding GDP. In addition, the prevalence of LBW was analyzed as stratified by demographic outcome measures. Then, LBW was analyzed based on year, maternal age, level of maternal education, and level of care using a multiple logistic regression model (E1). The corresponding odds ratios were obtained and, using the conversion (E2) proposed by Zocchetti et al., 15 transformed to prevalence ratios (PRs), which were analyzed to identify the association among outcome measures. P{Y=1/A,X,R}=1/(1+e z) -g Z=log(y) (E1) Where Z= a+∑biAi+∑ciXi+ε Y= birth weight in grams (dependent outcome measure).
Ai= year of birth. X i = d e m o g r a p h i c o u t c o m e m e a s u r e s (independent outcome measure) bi, ci, and di = coefficients. ε = residual error (variability not accounted for by the other model terms).
px is the prevalence of disease (low weight) in the reference group; OR = odds ratio.
In order to measure the crisis' differential impact, the prevalence of LBW newborn infants corresponding to the crisis period bi, ci, di, and ei = coefficients. C = crisis. eiC*∑biXi = interaction term. ε = residual error (variability not accounted for by the other model terms).
Given that, in this study, we included all births occurred in Argentina in the January 2001-December 2013 period, the interpretation of results was based on the size of the differences observed in the regression models and not on the p values associated with each coefficient because there was no statistical inference.
The Stata 12.0 and Microsoft Excel software programs were used for the study.
RESULTS

Argentine population
This study included 9 001 960 live births occurred in Argentina in the January 2001-December 2013 period.
The highest prevalence values for LBW newborn infants were observed in 2002 and 2003, with an increase of 6% and 7% from 2001, respectively ( Table 1) . As of 2004, a fall and subsequent recovery was observed.
In addition, in 2002, the GDP fell (64%) and increased progressively in the following years. The Pearson's correlation between GDP and the frequency of LBW newborn infants was negative (r= -0.69), which may also be seen in Figure 1 .
Demographic outcome measures
The prevalence of LBW newborn infants in 2002 was observed to increase in all groups. However, differences were noted among them ( Table 2) . The mothers at the extremes of maternal age (adolescents or older than 30 years) had higher prevalence values of LBW newborn infants than those who were 20-29 years taken as reference. In relation to the level of maternal education, mothers with a higher level had lower prevalence values of LBW newborn infants. The prevalence was higher in public hospitals than in private ones. A higher prevalence of LBW newborn infants was observed in public hospitals and among mothers who were adolescents or older than 30 years old.
Differential impact of the crisis
The relative increase in the crisis period compared to the non-crisis period was different in each group (Table 3) . In relation to maternal age, the higher increase was observed in the group of adolescent mothers, whereas the lower one was noted among those older than 45 years. Among the different levels of maternal education, the lower impact was observed among those with a higher education level, and the increase was higher in public hospitals than in private facilities (Annex).
DISCUSSION
The objective of this study was to analyze the impact of adverse socioeconomic conditions on LBW. The underlying hypothesis is that LBW is susceptible to environmental changes resulting from a lack of nutritional resources and antenatal care, and structural deficiencies in health care services resulting from social inequalities. To this end, we used a direct and objective indicator such as the Argentine crisis of 2001 to avoid using poverty indices that are developed by combining different types of outcome measures, which are then difficult to interpret.
GDP allowed to see the fall of the domestic economy during the economic crisis of 2001. The 16 The same has been seen in Iceland, 17 where the prevalence of LBW newborn infants increased after the economic collapse of 2008 compared to the preceding period.
To understand the impact of the economic crisis on LBW, it should be noted that if approximately 690 000 children are born each year across the country, a 0.5% increase in the prevalence of LBW newborn infants -as seen in the Argentine population between 2001 and 2002-corresponds to approximately 3450 newborn infants whose LBW could have been prevented.
As per our analysis, the impact of the economic crisis on LBW was heterogeneous among the different maternal age groups and levels of maternal care.
During the studied period, the prevalence of LBW newborn infants was higher in public hospitals than in private facilities. During the crisis period, the number of LBW newborn infants increased in both levels of care, although the impact was higher in public hospitals. These outcomes are consistent with other studies that associated an unfavorable socioeconomic level with health problems. 7 Other studies have demonstrated the relation between LBW and tobacco and alcohol use and the number of antenatal care visits. 18 Whereas this study did not include these outcome measures separately, in Argentina, the population who attends public hospitals in general has a lower income and less favorable life conditions, a higher tobacco and alcohol use, and fewer antenatal care visits. 19 Mothers at the extremes of maternal age had a higher prevalence of LBW newborn infants. On the one side, mothers who were 11-19 years old evidenced a bigger impact by the economic crisis. This is consistent with other studies 2, 20 that associated LBW with biological immaturity, such as restricted growth and development, and psychosocial factors, such as unintended pregnancy, single mother, family neglect, and few or no antenatal care visits. 21 On the other reproductive age extreme, a higher prevalence of LBW was observed among mothers older than 30 years, although the impact of the economic crisis on this group was lower. The association with elderly mothers is consistent with a study that determined a higher risk for mothers older than 40 years compared to those aged 20-34 years, and associated it with pregestational and gestational conditions. 22 It is worth noting that many studies have reported an association between a low level of education and a higher LBW incidence. 4, 23 The same tendency has been observed based on our outcomes, although the magnitude of the differences were small.
Strengths
On the one side, this study included all births occurred in Argentina between January 2001 and December 2013, and more than nine million births were analyzed. On the other side, we used the economic crisis as a response indicator so it was not necessary to create other indices. The tool selected for this study is highly sensitive and poorly specific because, although it does not indicate which poverty outcome measures affect LBW to a greater extent, it includes all those that cannot be measured when developing a socioeconomic index.
Study limitations
Births occurring before 2001 were not provided, although it would have been beneficial to have such information in order to understand the variation in the prevalence of LBW newborn infants prior to the economic crisis.
Another limitation is the bias known as "ecological fallacy" to which all cross-sectional/ ecological studies are exposed, i.e., individual inferences based on group pooled data.
Gestational age was not registered in more than 15% of births, so it was not possible to analyze the difference between preterm and term newborn infants. Considering that it has been demonstrated that more than half of LBW newborn infants are born prematurely, 24 it would have been interesting to include this outcome measure in our analysis. However, the objective of this study was to analyze the association between unfavorable conditions and health, using LBW as an indicator without delving into the biological mechanisms involved.
This study did not include information on marital status, employment, number of antenatal care visits, birth interval, maternal disease or maternal tobacco or alcohol use separately. In the bibliography, these outcome measures are related to intrauterine growth disorders that may result in a LBW newborn infant. 25, 26 
CONCLUSION
The effect of the socioeconomic inequality resulting from the 2001 crisis on the prevalence of LBW was heterogeneous across the Argentine population and had a bigger impact on public hospitals and mothers at the extremes of maternal age. n 
